Abstract. TiN coating was deposited by reactive magnetron sputtering method on 304 stainless steel. The surface morphology, cross-sectional microstructure, elements distribution and wear scar of the TiN coating were investigated by scanning electron microscopy, energy dispersive spectroscopy and optical microscopy. 
Introduction
TiN coating is extensively used for the fields, such as various kinds of tool coating and decorative coating, etc. due to its high hardness, low friction coefficient and gorgeous metallic color. TiN belongs to B1-NaCl structure. Nitrogen atoms occupy interstitial positions of bcc crystal structure, which are composed of Titanium atoms.
Due to the TiN coating mostly deposited on substrate under non-equilibrium conditions, vacancy solid solution is formed easily [1] [2] . When the nitrogen content is higher, TiN coating show compound properties. When the titanium content increases，the coating show the metal properties. Because of lubrication performance of titanium oxide and good adhesion [3, 4] , TiN coating possessed excellent wear resistance [5] . Studies have shown that TiN coating would fail for oxidation formed at the temperature above 550 o C or in the case of high speed milling [1, [6] [7] . By examining microstructure, elements distribution of the coating and wear scar, the influence of substrate temperature on friction and wear behaviors of TiN coating was investigated in dry friction at different temperatures.
Experimental Details
Experimental Materials and Methods. The experimental equipment is DM-3 magnetron sputtering system which was made by Shenyang Beiyu vacuum Co., LTD. TiN coating was deposited on 304 stainless steel with dimension of 20 mm×30 mm×2 mm. The sputtering target material was pure titanium. Before deposition, the 304 stainless steel substrates were ground, polished, degreased and ultrasonically cleaned in absolute ethyl alcohol . In the vacuum chamber, the substrates were fixed on the rotational holder which rotation speed was controlled 20 rpm during the deposition. The distance between the substrates and target was about 60 mm. The parameters in the process of deposition were: temperature 280 
Results and Discussions
Morphology and Composition of TiN Coating. Fig. 1(a) shows the surface of the TiN coating. The surface is relatively even without obvious defects. Fig. 1(b) shows the cross-sectional microstructure. The obvious columnar crystal was uniform and compact. EDS results show that the Ti content is 74.41at.% and the N content is 74.41at.% in the coating . Fig.4(a) shows that plenty of white abrasion debris was distributed on the wear scar. The white debris contained Ti from TiN coating and a small amount of Fe from substrate determined by EDS. The emergence of Fe elements shows coating were worn out partly. The wear mechanism is mainly abrasive wear due to the fact that the wearing area surface had furrows at different temperatures. Friction coefficient and wear-volume increase at 400 o C which were shown in the Fig.2 and Fig.3 
